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( 57 ) ABSTRACT 
A pipe coupling construction which can be used for coupling 
of a high - pressure pipe includes an inner bush of a non 
metallic material and an outer bush , which bushes in axial 
section have parts which mesh with each other in order to 
transmit axial forces . The inner bush can be fused or adhered 
to an outer cover layer of the pipe . The coupling has a metal 
sleeve construction . The outer bush has an outer bush 
protruding end which protrudes with respect to the inner 
bush and the metal sleeve construction is at least partially 
located within the outer bush protruding end . The metal 
sleeve construction and outer bush in axial section have 
parts which mesh with each other . 

20 Claims , 3 Drawing Sheets 
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PIPE COUPLING CONSTRUCTION , AND The sealing element can extend up to the free end of the 
COUPLING metal sleeve construction . Thereby , the metal sleeve con 

struction is completely protected against any fluid which is 
BACKGROUND OF THE INVENTION transported through the pipe . The sealing element may have 

5 a sealing element rim which at least partly covers the outer 
The application is related to a pipe coupling construction . radial surface of the metal sleeve construction or the outer 

A pipe coupling construction is disclosed in US2009 / radial surface of the flange , said outer radial surface facing 
0085351 . The inner surface of this prior art pipe coupling away from the pipe . The sealing element rim may also act as 
construction may be completely made of a plastics material , a gasket for sealing the pipe coupling construction with 
including the inner liner of the pipe and the associated ated 10 respect to an adjoining structure , such as a further pipe 

coupling construction or the flange of e . g . a vessel . The sealing element which protrudes at the outer end of the sealing element can comprise a non - metallic material , for coupling . Thereby , the metal parts of the coupling are example , a thermoplastic material , such as PA12 . shielded from any aggressive substances in the fluids to be The sealing element may have a nominal inner diameter transported through the pipe , such as present in crude oil . 15 and an inner recess having an inner recess diameter which is Moreover , the pipe coupling construction is well equipped to larger than the nominal diameter , in which recess the inner 
cope with the high pressures at which crude oil is delivered liner protruding end is accommodated , and wherein the 
from a well , having regard to the reinforcement layer in the nominal inner diameter of the sealing element is equal to the 
plastic pipe and the metal sleeve construction and flange . plastic pipe and the metal sleeve construction and flange . inner diameter of the pipe . As a result , the fluid flow through 

In the prior art pipe coupling construction , the coupling 20 the pipe coupling construction may take place in an inter 
has fairly large outer dimensions , which result from the rupted , smooth way without vortices occurring at the tran 
position of the coupling on the outside of the pipe . Said prior sition between the inner liner of the pipe and the sealing 
art coupling has a sleeve and flange which are integrated in element of the pipe coupling . 
one piece of metal material . The sleeve thereof is connected With the aim of ascertaining the correct position of the 
to the outer bush through a pair of additional shell halves , 25 pipe , the sealing element and the metal sleeve construction 
which grip around both the metal sleeve and the outer bush . with respect to each other , the metal sleeve construction may 

have an internal metal sleeve flange which protrudes 
SUMMARY OF THE INVENTION inwardly with respect to the inner surface of the metal sleeve 

construction , said internal metal sleeve flange having flange 
An object of the invention is to provide a pipe coupling 30 surfaces which face away from each other in axial direction , 

construction which is less cumbersome . Another object is to one of said flange surfaces facing , and possibly contacting , 
provide a pipe coupling construction having relatively small the outer cover layer and the reinforcement layer and the 
dimensions . A further objective is to provide a pipe coupling other flange surface facing , and possibly contacting , the 
construction which is more economic . sealing element . Furthermore , the metal sleeve construction 

These and other objects are achieved in that an outer bush 35 and the inner bush may be directly connected to each other , 
has an outer bush protruding end which protrudes with e . g . , through screw threads , though a press fitting etc . 
respect to an inner bush , in that the metal sleeve construction The metal sleeve construction has an external rim at its 
is located at least partially within the outer bush protruding end facing away from the pipe , with the flange abutting said 
end and in that the metal sleeve construction and outer bush external rim at the surface of said external rim which faces 
in axial section have parts which mesh with each other . 40 the pipe . As an alternative , the flange may be carried in unity 

The metal sleeve construction is accommodated inside the with the metal sleeve construction . 
outer bush , in such a way that it is aligned with respect to the The metal sleeve construction itself may also be carried 
inner bush . As a result , force transfer from the pipe through out as a unitary piece of metal . Alternatively , the metal 
the inner bush , outer bush and to the metal sleeve construc - sleeve construction can comprise metal sleeves which over 
tion takes place in a more efficient and direct way . Conse - 45 lap each other in axial direction and which are connected to 
quently , the several components in the pipe coupling con - each other through a screw / nut arrangement located at the 
struction are exposed to less extreme loadings , resulting in overlapping parts of the metal sleeves . Such a construction 
a relatively low weight and low cost . can be helpful in assembling the pipe coupling construction . 

A sealing ring can be provided between the inner liner Other connections , such as a bayonet connection , a welded 
protruding end and the sealing element . The meshing parts 50 connection or a pressed connection and the like are envis 
of the bushes may be carried out in several ways . Said aged as well . Thereby , it is possible to first of all connect one 
meshing parts can have a relatively steeply slanting surface of the metal sleeves to the pipe , and to subsequently apply 
and a relatively gently slanting surface , the relatively gently the other sleeve with the flange . Thus , it may be possible to 
slanting surface of the inner bush facing away from the form the outer bush by applying the outer bush by winding 
flange . This means that the inner bush , which consists of a 55 of a glass fibre material , as addressed below . This winding 
plastic material , which by definition has a relatively low process is then not hampered by the presence of a flange , 
modulus of elasticity , is regularly loaded over the major part which otherwise would make the winding process cumber 
of its extension in longitudinal direction , which is obtained some due to the circumstance that it protrudes considerably 
by the relatively long and gently sloping surfaces . in radial direction . 

Similarly , the meshing parts of the outer bush protruding 60 For the purpose of enabling the outer sleeve to transfer the 
end and the metal sleeve construction may have several relatively high forces between the pipe and the coupling , 
forms . Here as well , there can be meshing parts which have said outer bush may comprise a glass fibre reinforced epoxy 
a relatively steeply slanting surface and a relatively gently material . As mentioned , such an embodiment may be 
slanting surface , the relatively gently slanting surface of the obtained by winding a glass fibre imbued in a liquid epoxy 
metal sleeve construction facing away from the flange . In 65 around the inner bush and the metal sleeve construction , as 
this case , the relatively steep surfaces of the metal sleeve will be discussed further below . The outer bush may alter 
construction and of the outer bush carry the major load . natively comprise a metal , such as steel . The inner bush may 
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have electrical heating means for causing the inner bush element 10 has an inner recess 22 at its end facing the pipe 
material and the outer cover layer thermoplastic material to 1 , into which the inner liner protruding end 21 of the pipe 1 
fuse or to adhere together . The inner bush may be injection has been snugly accommodated . By means of sealing rings 
moulded . 24 , these parts have been sealed with respect to each other . 

The invention is also related to a substructure for use in 5 As shown the end of the sealing element 10 rests against one 
a coupling for a pipe coupling construction . The substructure of the faces 18 of the inner flange 16 of the metal sleeve 
can include an inner bush of a non - metallic material , an construction 8 ; the reinforcement layer 4 and the outer cover 
outer bush and a metal sleeve construction . The inner bush layer 3 rest against the opposite face 17 of said inner flange 
and the outer bush in axial section have parts which mesh 
with each other in order to transmit axial forces and the outer 10 The inner metal sleeve 14 of the metal sleeve construction 
bush comprises an outer bush protruding end which pro - 8 has an outer rim 25 against which the flange 9 is bearing . 
trudes with respect to the inner bush The metal sleeve The sealing element 10 has an outer rim 26 which is 
construction is located at least partially within the outer bush accommodated in a recess 28 of the outer rim 25 of the inner 
protruding end , and the metal sleeve construction and outer metal sleeve 14 , which outer rim 26 acts as a sealing element 
bush in axial section have parts which mesh with each other . 15 for sealing the pipe coupling construction with respect to an 

The invention is also related to a method of forming a adjoining flange etc . 
substructure for use in coupling pipes . The method includes Although in FIGS . 1 and 2 the meshing teeth 11 , 12 have 
connecting a non - metallic inner bush to an outer bush in an undulating , symmetric shape , any suitable other shape 
order to permit transmittal of axial forces and such that the may be used as an alternative . For example , an asymmetric 
outer bush protrudes on an end with respect to the inner 20 shape could be used . These teeth may have a relatively 
bush ; and connecting a metal sleeve construction to an gently slanting surface facing the free end of the pipe 
inside of the outer bush on the protruding end . coupling construction , and a relatively steeply slanting sur 

face facing away from the free end of the pipe coupling 
BRIEF DESCRIPTION OF THE SEVERAL construction . Thereby , especially at the location of the inner 

VIEWS OF THE FIGURES 25 bush 6 which consists of a plastic material , the load to be 
transferred is distributed over relatively large surfaces . 

The invention will be described further with respect to Although at the location of the metal outer sleeve 13 may 
embodiments shown in the drawings . have such shapes as well , other shapes are possible as well . 

FIG . 1 shows a pipe coupling construction in perspective , The shape could be chosen due to the higher strength and 
partly taken away . 30 stiffness of the metal material . 

FIG . 2 shows a side view , partly in longitudinal section , The substructure 27 according to FIG . 3 can be pre 
of the pipe coupling construction . assembled ; it is applied around the pipe 2 in the position 

FIG . 3 shows a side view , partly in longitudinal section , shown in FIGS . 1 and 2 . Next , the inner metal sleeve 14 
of a substructure for the pipe coupling construction . together with the flange 9 is screwed into the outer metal 

35 sleeve 13 by means of the screw thread 15 . Subsequently , the 
DETAILED DESCRIPTION sealing element 10 is slid into the inner metal sleeve 14 , 

whereby the inner liner protruding end 21 is accommodated 
The pipe coupling construction as shown in FIGS . 1 and in the inner recess 22 of the sealing element 14 and the 

2 consists of the pipe 1 and the coupling construction 2 . The sealing rings 24 are compressed between these components 
pipe 1 has an outer cover layer 3 , a reinforcement layer 4 and 40 so as to ascertain the liquid tightness . The outer flange 26 is 
an inner liner 5 . The coupling 2 has an inner bush 6 , an outer then also fitted into the proper position against the outer 
bush 7 connected to the inner bush , a metal sleeve construc - flange 25 of the inner metal sleeve 14 . 
tion 8 connected to the outer bush 7 , a flange 9 connected to As discussed in the background , typical prior art pipe 
the metal sleeve construction 8 and a sealing element 10 in couplings have large dimensions and a number of different 
the metal sleeve construction 8 . 45 parts , including shell haves connecting the sleeve to the 

The inner bush has an electric heating wire 19 imbedded outer bushing . As a consequence of the several intricate 
in its inner surface , which has been heated by applying an metal parts , the prior art pipe coupling is not only cumber 
electric current so as to melt , fuse or adhere the inner bush some but also relatively expensive . 
6 to the outer cover layer 3 of the pipe 2 . The inner bush 6 Furthermore , the shell halves which grip around the metal 
and the outer bush 7 have meshing teeth 11 which are 50 sleeve and the outer bush are in a relatively eccentric 
interlocked into each other . Also the metal sleeve construc - position with respect to the metal sleeve and outer bush , 
tion 8 and the outer bush have meshing teeth 12 . leading to a less efficient force transfer through the coupling . 

The metal sleeve construction 8 consists of the outer The eccentrity in the force transfer also adds to the relative 
metal sleeve 13 and the inner metal sleeve 14 which are weight of the pipe coupling construction . 
connected to each other through screw threads 15 . Alterna - 55 The invention of the current application provides a pipe 
tive connections such as a bayonet connection , a welded coupling construction which is less cumbersome , with 
connection or a pressed connection and the like are possible smaller dimensions and more economic . This is achieved in 
as well . Furthermore , the inner metal sleeve 14 has an that the outer bush has an outer bush protruding end which 
inwardly protruding flange 16 having faces 17 , 18 which protrudes with respect to the inner bush , in that the metal 
face away from each other . The outer metal sleeve 13 has a 60 sleeve construction is located at least partially within the 
ring 20 facing towards the inner bush 6 and surrounding the outer bush protruding end and in that the metal sleeve 
corresponding end of inner bush 6 . The inner bush 6 and the construction and outer bush in axial section have parts which 
outer metal sleeve 13 may be connected to each other in this mesh with each other and the inner bush and outer bush in 
area . axial section have parts which mesh with each other . The 

The inner liner 5 of the pipe 2 has a protruding inner liner 65 metal sleeve construction is accommodated inside the outer 
end 21 which protrudes with respect to the reinforcement bush , in such a way that it is aligned with respect to the inner 
layer 4 and the outer cover layer 3 of the pipe 1 . The sealing bush . As a result , force transfer from the pipe through the 
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inner bush , outer bush and to the metal sleeve construction outer bush protruding end which protrudes with respect to 
takes place in a more efficient and direct way . Consequently , the inner bush , in that the metal sleeve construction is 
the several components in the pipe coupling construction are located within the outer bush protruding end and in that the 
exposed to less extreme loadings , resulting in a relatively metal sleeve construction and outer bush in axial section 
low weight and low cost . have parts which mesh with each other . 

2 . The pipe coupling construction according to claim 1 , 
LIST OF REFERENCE NUMERALS wherein a sealing ring is provided between the inner liner 

protruding end and the sealing element . 
1 . Coupling 3 . The pipe coupling construction according to claim 1 , 
2 . Pipe 10 wherein the meshing parts of the bushes have a relatively 
3 . Outer cover layer pipe steeply slanting surface and a relatively gently slanting 
4 . Reinforcement layer pipe surface , the relatively gently slanting surface of the inner 
5 . Inner liner pipe bush facing away from the flange . 
6 . Inner bush 4 . The pipe coupling according to claim 1 , wherein the 
7 . Outer bush 15 meshing parts of the outer bush protruding end and the metal 
8 . Metal sleeve construction sleeve construction have a relatively steeply slanting surface 
9 . Flange and a relatively gently slanting surface , the relatively gently 
10 . Sealing element slanting surface of the metal sleeve construction facing away 
11 . Teeth inner bush and outer bush from the flange . 
12 . Teeth outer bush and metal sleeve construction 20 5 . The pipe coupling according to claim 1 , wherein the 
13 . Outer metal sleeve sealing element extends up to a free end of the metal sleeve 
14 . Inner metal sleeve construction . 
15 . Screw thread 6 . The pipe coupling construction according to claim 5 , 
16 . Inwardly protruding flange of metal sleeve construction wherein the sealing element has a sealing element outer 
17 . Face of inwardly protruding flange flange which at least partly covers the outer radial surface of 
18 . Face of inwardly protruding flange the metal sleeve construction or the outer radial surface of 
19 . Heating wire the flange , said outer radial surface facing away from the 
20 . Ring pipe . 
21 . Inner liner protruding end 7 . The pipe coupling construction according to claim 5 , 
22 . Recess 30 wherein the sealing element has a nominal inner diameter 
23 . Outer bush protruding end and an inner recess having an inner recess diameter which is 
24 . Sealing ring larger than the nominal diameter , in which inner recess the 
25 . Outer rim metal sleeve construction inner liner protruding end is accommodated , and wherein 
26 . Outer rim sealing element the nominal inner diameter of the sealing element is equal to 
27 . Substructure 35 the inner diameter of the pipe . 
28 . Recess 8 . The pipe coupling according to claim 1 , wherein the 

While the invention has been described with reference to metal sleeve construction has an internal metal sleeve flange 
exemplary embodiments , it will be understood by those which protrudes inwardly with respect to the inner surface of 
skilled in the art that various changes may be made and the metal sleeve construction , said internal metal sleeve 
equivalents may be substituted for elements thereof without 40 flange having flange surfaces which face away from each 
departing from the scope of the invention . In addition , many other in axial direction , one of said flange surfaces facing the 
modifications may be made to adapt a particular situation or outer cover layer and the reinforcement layer and the other 
material to the teachings of the invention without departing flange surface facing the sealing element . 
from the essential scope thereof . Therefore , it is intended 9 . The pipe coupling construction according to claim 1 , 
that the invention not be limited to the particular embodi - 45 wherein the metal sleeve construction and the inner bush are 
ments disclosed , but that the invention will include all directly connected to each other . 
embodiments falling within the scope of the appended 10 . The pipe coupling construction according to claim 1 , 
claims . wherein the metal sleeve construction has an outer rim at an 

The invention claimed is : end facing away from the pipe , the flange abutting said outer 
1 . A pipe coupling construction comprising a coupling 50 rim at the surface of said outer rim which faces the pipe . 

and a high - pressure pipe connected to said coupling , which 11 . The pipe coupling construction according to claim 1 , 
high - pressure pipe comprises an outer cover layer of a wherein the metal sleeve construction comprises metal 
non - metallic material , a reinforcement layer , and an internal sleeves which overlap each other in axial direction and 
liner , wherein the coupling comprises an inner bush of which are connected to each other at the overlapping parts 
thermoplastic material and an outer bush , which inner and 55 of the metal sleeves . 
outer bushes in axial section have parts which mesh with 12 . The pipe coupling construction of claim 11 , wherein 
each other in order to transmit axial forces , wherein the inner the connection is through a screw / nut arrangement or a 
bush is fused or adhered to the outer cover layer of the pipe , bayonet arrangement . 
a metal sleeve construction and a flange located at the metal 13 . The pipe coupling construction according to claim 1 , 
sleeve construction end which faces away from the pipe , the 60 wherein the outer bush comprises a glass fibre reinforced 
metal sleeve construction being connected to the outer bush , epoxy material . 
and a sealing element , the inner liner having a protruding 14 . The pipe coupling construction according to claim 1 , 
inner liner end which protrudes with respect to the outer wherein the inner bush comprises electrical heating means 
cover layer and the reinforcement layer , wherein the sealing for causing the inner bush material and the outer cover layer 
element surrounds the protruding inner liner end , wherein 65 thermoplastic material to fuse or to adhere together . 
the sealing element extends over the inner surface of the 15 . A substructure for use in a coupling for a pipe coupling 
metal sleeve construction , and wherein the outer bush has an construction , the substructure comprising : an inner bush of 
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a non - metallic material ; an outer bush , wherein the inner and 
outer bushes in axial section have parts which mesh with 
each other in order to transmit axial forces ; and a metal 
sleeve construction connected to the outer bush ; wherein the 
outer bush comprises an outer bush protruding end which 5 
protrudes with respect to the inner bush , wherein the metal 
sleeve construction is at least partially located within the 
outer bush protruding end , and wherein the metal sleeve 
construction and outer bush in axial section have parts which 
mesh with each other . 

16 . The substructure of claim 15 , wherein the inner bush 
comprises means for being fused or adhered to an outer layer 
of the pipe . 

17 . The substructure of claim 15 , wherein the metal sleeve 
construction comprises a metal outer sleeve which connects 15 
to the outer bush protruding end . 

18 . A method of forming a substructure for use in cou 
pling pipes , the method comprising : connecting a non 
metallic inner bush to an outer bush in order to permit 

transmittal of axial forces and such that the outer bush 
protrudes on an end with respect to the inner bush ; and 

connecting a metal sleeve construction to an inside of the 
outer bush on the protruding end , wherein the inner and 
outer bushes in axial section have parts which mesh 
with each other in order to transmit axial forces ; 
wherein the metal sleeve construction is at least par 
tially located within the outer bush protruding end , and 
wherein the metal sleeve construction and outer bush in 
axial section have parts which mesh with each other . 

19 . The method of claim 18 , wherein the connecting of the 
non - metallic inner bush and the outer bush comprises con 
necting with meshing parts . 

20 . The method of claim 18 , wherein the connecting of a 
metal sleeve construction to an inside of the outer bush on 
the protruding end comprises connecting with meshing 
parts . 
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